Résumé. 2014 Abstract. 2014 We show experimentally that the translational diffusion coefficient of a semi-dilute solution does not depend on the time scale over which the measurement is made. As a consequence isothermal and adiabatic compressibilities are identical in semi-dilute solutions, and this diffusion coefficient can be viewed either as a cooperative diffusion coefficient in the pseudo-gel model, or as a diffusion coefficient of a coil without hydrodynamic interactions between its elements.
where f and M are respectively the frictional coefficient and the mass of the moving species, and 7c the osmotic pressure of the solution.
The diffusion coefficient in a time interval shorter than TR has been calculated [1] as follows : the semidilute solution is considered as a gel of mesh size ~, the diffusion coefficient is equal to the ratio [5] where E is the elastic modulus of the transient network, and 9 the friction of the solvent through one unit volume of gel. If E and 9 are expressed as a function of ~, the diffusion coefficient is found to be equal to [6] Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyslet:019790040017043500 The osmotic pressure is : and the diffusion coefficient using equation (1) is :
as in the pseudo-gel model but to obtain this last result we had to assume that adiabatic and isothermal compressibilities are identical [9] . b) In order to be swollen by the solvent the transient network locally adjusts its mesh size. There is no macroscopic displacement of one semi-dilute coil.
Such a situation has been studied by Tanaka et al. [10] in a polyacrylamide gel : they have proved that the diffusion coefficient could be measured either by light scattering or by the variation with time of the macroscopic radius of a small gel sphere being swollen by the solvent.
Thus, the diffusion coefficient should not depend on molecular weight and should vary with concentration as a power law, whatever the time scale.
In the concentration gradient technique the measurement of D is made on a millimetre scale I which corresponds to a time t = D -1 12 which is' 108 bigger than the time involved in a quasi-elastic light scattering experiment.
The step like concentration is obtained in a double sector capillary-type cell using an ultracentrifuge (Fig. 1) , each cell compartment is filled with a semidilute solution with respective monomer concentrations cl and C2 (c~ 2013 ~ ~ 3 x 10-3 g/g). The synthetic boundary is due to centrifugal forces. The whole experiment was made at low speed in order to keep the sedimentation effects negligible compared to the diffusion process. The Beckman ultracentrifuge gives us the concentration gradient profile by the Schlieren technique. The diffusion coefficient is obtained by the height-area [11] method from photographs of the Schlieren pattern taken every four minutes.
Since Cl -C2 is very small (3 x 10-3 g/g) we can neglect the dependence of the diffusion coefficient Fig. 1 Measuring the ratio A of the surface to the height of the Schlieren pattern we obtain the diffusion coefficient (Fig. 2) . These experiments were performed on polystyrenebenzene solutions using three different molecular weights of narrow polydispersity, the sample characteristics and the measured D values are listed in the table I. We find that the diffusion coefficient does not depend on the molecular weight, but does depend on concentration.
In figure 3 , we have compared the variation of the diffusion coefficient with concentration obtained by both methods : step like concentration gradient and light scattering. Thus within experimental errors, the diffusion coefficient is independent of the time scale over which the measurements are performed.
With this experimental result we can show that the sedimentation coefficient S = (Mlf) is insensitive to the experimental time ~cale.
It can be shown that S is related to the diffusion coefficient by S = ,D. (a~/ac)'~ 1. The sedimentation coefficient as well as D and aac/ac are independent of the model a or b described above, it is non molecular weight dependent [13] in the semi-dilute range of concentrations.
